In this paper, the phenomenon of springback and how to reduce this phenomenon were studied experimentally and theoretically. To simulate springback effect and analyze the results theoretically, a special program (finite elements (ANSYS 18.1)) has been used. The simulation of the bending sheet metal has been performed by using a rectangular plate of aluminum alloy (3105) and low carbon steel (1020) with three different thickness (1,1.5,2) mm using die profile radius (50) mm. These parameters have been used to study the effect of type and thickness of metal used with die profile radius on the amount spring back and residual stresses after removing the load. The results obtained for aluminum (3105) and low carbon steel (1020) revealing that, the amount of springback is decreasing with increase thickness of the plate. In addition, the results showed that the amount of springback for aluminum plates is higher than low carbon steel in all cases. The experimental results is in a good agreement with numerical results .
INTRODUCTION
Throughout Springback phenomenon occurs in sheet metal forming process (SMF), because of the nature of the material elasticity. Thus, springback cannot be eliminated but can be minimized or compensated in the die. Therefore, the handling of springback is very important in the design of the die to produce a product with a high accuracy dimension [1] . Various methods are used to reduce the springback. Lee [2] studied the bi-directional springback of drawn sheet metal parts using the modified U-draw bending process. Chung, et al. [3] studied how to develop the prediction capability of spring back in automotive sheet forming processes, the combined isotropickinematic hardening law based on the modified Chaboche model was formulated to account for the bauschinger effect and the transient behavior. Zang, et al. [4] submitted a study to improve the prediction capability of spring-back in the computational analysis of sheet metal forming processes, a stress-strain constitutive formulation of non-linear combined hardening rule has been proposed their study according to nonlinear kinematic hardening theory of Lemaitre and Chaboche and Hill's 1948 anisotropic yielding function. Kim and Koc [5] carried numerical investigations on springback characteristics of aluminum sheet metal alloys in warm forming conditions. Da-xin, et al. [6] , studied through extensive experiments and finite element method (FEM) analysis spring back in bending metal tube. Paik, et al. [7] developed on advanced computer aided manufacture (CAM) system called the changeable die system (CDS) that applied to the cold-forming technique to produce curved metal plates with complex, three-dimensional geometry. Thipprakmas and Phanitwong [8] studied process parameter design of springback and spring-go in V-bending process using Taguchi technique. Sharad and Nandedkar [9] studied the change of some various parameters affecting springback such as the ratio of die radius to sheet thickness, sheet thickness, blank holder force, the coefficient of friction etc. Leu [10] proposed a simplified approach to distinguish between spring-back and spring-go in free U-die bending process of SPFC 440 sheets. Li, et al. [11] studied Effect of machining-induced residual stresses on springback of creep age formed (CAF) AA2050 plates with asymmetric creep-ageing behavior has been investigated experimentally and numerically.
In this study, analytical and experimental studies were conducted to know the influence of different type metal and thickness of sheet metal with radius of die profile on springback. The results of experimental were compared with the numerical simulation results to check the proposed model.
EXPERIMENTAL PROCEDURE
The experimental work includes the manufacturing of sheet bending rig. has been executed to measure springback of the workpiece after bending operation for (aluminum alloy and steel) sheets. In this study, low carbon steel (1020) and AA3105 specimenes of length 250 mm and width 30 mm with different thicknesses such as 1 mm, 1.5 mm, 2 mm is considered. The properties of ow carbon steel (1020) and AA3105 measured in Table 1 . Figure 1 . The springback occurs after removing the applied force on the blank. Dimensions of the bending die are same as the ones used in finite element analysis. 
ANSYS RESULTS
Results such as maximum von-mises stresses and directional deformation in X-axis(springback) for aluminum alloy (3105) and low carbon steel are obtained. From Figure 3 to Figure 5 , the maximum of von-mises stress at sheet thickness (2 mm) with die profile radius R=50 mm for both (aluminum and steel). Where the highest Von Mises stress for aluminum sheet is (145.3 Mpa) and the highest Von Mises stress for steel sheet is (442.7 Mpa).
From Figure 6 to Figure 8 , the maximum directional deformation at sheet thickness (1 mm) with die profile radius R=50mm for both (aluminum and steel). The high springback for aluminum is 146.13 mm and the high springback for steel is 134.92 mm. After all the numerical analysis, springback is measured for each case and tabulated as below. 
RESULTS AND DISCUSSIONS
The results from the FEA by ANSYS and experimental values of springback are listed and compared below. Table 3 and Table 4 shows the variation in the numerical and experimental values of springback with the different thickness. As the thickness of the sheet metal (AA3105, LCS) increases the springback decreases.
CONCLUSIONS
In this study, springback effect is evaluated under different type of metal and thickness sheets. Also FEA study has conjointly been carried out the assistance of ANSYS. Experimental study on springback has been done by considering low carbon steel (1020) and AA3105 of different thicknesses like 1 mm, 1.5 mm, 2 mm. It has been observed that as the effect of springback of aluminum alloy (3105) in the different thickness is greater than steel (1020) sheet. Springback is affected by thickness change, when the thickness of sheet metal is increased the spring back is decreased. The von-mises stresses are observed to increase with an increase in sheet thickness. Springback is affected by a yield stress and modulus elasticity of the metal.
